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(54) Satellite broadcast tuner capable of processing both QPSK modulation signal and FM signal 


(57) There is provided a low-cost satellite broadcast 
tuner capable of receiving and processing both a QPSK 
modulation signal and an FM signal while assuring sim- 
ple connection of an LNB to the tuner. A single front-end 
section (30) including an RF stage, a mixer, a Jocal 
oscillator circuit, an IF stage, an AGC loop is used for 
both an FM detector (16) and an l/Q quadrature detec- 
tor, so that both the FM signal and the QPSK modula- 
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tion signal are received and processed in the single 
front-end section (30). In the above case, a power of the 
FM detector (16) for detecting the FM signal is turned off 
when receiving the QPSK modulation signal, and a 
power of a local oscillator circuit (21) required for detect- 
ing the QPSK OKXlulation signal is turned off when 
receiving the FM signal. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a satellite broad- 
cast tuner, and in particular, to a satellite broadcast 
tuner which receives both an analog satellite broadcast 
(FM (frequency modulation)) and a digital satellite 
broadcast (QPSK (Quadrature Phase Shift Keying) 
modulation). 

A prior art satellite broadcast tuner of this type will 
be described with reference to Figs. 7 through 11. Rgs. 
7 and 8 are schematic views of satellite broadcast 
receiving systems which receive both the conventional 
analog satellite broadcast (FM) and the digital satellite 
. broadcast (QPSK modulation). 

In the satellite broadcast receiving system shown in 
Fig. 7. a digital satellite broadcast receiver 203 and an 
analog satellite broadcast receiver 204 wNch are inde- 
pendent of each other are connected to independently 
provided parabola antennas 201 and 202. respectively. 
The digital satellite broadcast receiver 203 includes a 
digital satellite broadcast tuner 205. while the analog 
satellite broadcast receiver 204 includes an analog sat- 
ellite broadcast tuner 206. The reference numerals 207 
and 208 denote input terminals of the receivers 203 and 
204. respectively. 

Further, the parabola antennas 201 and 202 are 
each provided with an LNB (Low Noise Block down con- 
verter (not shown)) to be used for the digital satellite 
broadcast or the analog satellite broadcast. 

When receiving a satellite broadcast with the above 
structure. RF (radio frequency) signals that have beeri 
down-converted to a 1-GHz band by the LNBs of the 
parabola antennas are independently inputted to the 
input terminals 207 and 208 of the receivers 203 and 
204. Then, the digital satellite broadcast receiver 203 
executes QPSK denrKXjulation. while the analog satellite 
broadcast receiver 204 executes FM signal demodula- 
tion. 

The satellite broadcast receiving system shown in 
Fig. 8 is an example in which a parabola antenna and 
an LNB are in common used for the digital satdlite 
broadcast and the analog satellite broadcast. Ck>mpo- 
nents having the same functions as those of Fig. 7 are 
denoted by the same refererKe numerals. In the struc- 
ture of Fig. 8, the digital satellite broadcast receiver 203 
is connected to one parabola antenna 209 (provided 
with the LNB). and the digital satellite broadcast tuner 
205 inside the digital satellite broadcast receiver 203 is 
further provided internally with an RF distributor 210. 
Then, the digital satellite broadcast receiver 203 and the 
analog satellite broadcast receiver 204 are connected 
with each other by connecting an RF output terminal 
211 provided at the digital satellite broadcast receiver 
203 to an input terminal 208 provided at the analog sat- 
ellite broadcast receiver 204. 

With the above anrangement. when receiving the 
digital satellite broadcast, the RF signal that has been 


down-converted into the 1-GHz band by the LNB 
mounted to the parabola antenna 209 is inputted from 
the input terminal 207 and then subjected to QPSK 
demodulation by the digital satellite broadcast receiver 
5 203. 

On the other hand, when receiving the analog sat- 
ellite broadcast, the RF signal of the analog satellite 
broadcast that is similarly inputted to the input terminal 
207 is distributed by the RF distributor 210 and then 

10 transmitted from the RF output terminal 21 1 to the input 
terminal 208 of the analog satellite broadcast receiver 
204. Then, the FM signal is demodulated by the analog 
satellite broadcast receiver 204. 

Rg. 9 shows a detailed structure of the analog sat- 

15 ellite broadcast tuner 206. In Fig. 9 are shown a high- 
pass filter 222. a first RF anplrfier 212. an attenuator 
213. a second RF amplifier 214. a low-pass filter 215 
and a down-converting first mixer 216. The reference 
numeral 217 denotes a first local oscillator circuit for 

20 supplying a local oscillation signal to the first mixer 216. 
The first mixer 216 outputs a first intermediate fre- 
quency signal having a frequency equal to a frequency 
difference between the RF signal and the local oscilla- 
tion signal. 

25 The reference numeral 218 denotes a PLL (phase- 
locked loop) circuit for locking the frequency of the local 
oscillator circuit 217 based on a channel data given 
from a microprocessor (not shown). The first intermedi- 
ate frequency signal outputted from thef irst mixer 21 6 is 

30 amplified in an IF (intermediate frequency) amplifier 
219. thereafter limited in bandwidth by a SAW (Surface 
Acoustic Wave) filter 220. and then transmitted to an 
IF»AGC (automatic gain control) amplifier 221. Then, 
the first intermediate frequency signal amplified in the 

35 IF • AGC anplifier 221 is frequency detected by a PLL 
type FM signal detector 231 to output a base band sig- 
nal. 

Further, an AGC circuit 230 is provided between the 
IF • AGC amplifier 221 and the attenuator 213. The AGC 

40 circuit 230 controls the attenuator 21 3 and the IF • AGC 
anplrfier 221 according to the input level of the FM sig- 
nal detector 231, the input level detected by an AGC 
detector 232. 

It is to be noted that the reference numeral 223 

45 denotes a low-pass filter, and the reference numeral 
235 denotes a changeover switch for the SAW filter 220. 

Rg. 10 shows a detailed structure of the above dig- 
ital satellite broadcast tuner 205. Components having 
the same functions as those of Fig. 9 are denoted by the 

so same reference numerals. In Fig. 10, the structure from 
the high-pass filter 222 to the IF • AGC amplifier 221 is 
approximately equal to that of the analog satellite 
broadcast tuner 206. and therefore, description is omit- 
ted therefor. 

55 The reference numeral 400 denotes an l/Q quadra- 
ture detector which has two second mixers 401 and 402 
for second down-converting use. It is to be noted that 
the reference numeral 216 denotes the first mixer for 
first down-converting use. The IF signal that has passed 


<EP 0777.'WfiA9 I 


2 


EP0777 335 A2 


through the IF • AGO amplif ler 221 is distributed into two 
paths to be inputted to the two second mixers 401 and 
402 of the l/Q quadrature detector 400. The reference 
numeral 403 denotes a second local oscillator circuit 
which is a fixed-frequency local oscillator that oscillates 5 
at a frequency approximately equal to the intermediate 
frequency. Then, an output of the second local oscillator 
circuit 403 is distributed into two local signals having a 
mutual phase difference of 90"* by a 90-deg. phase 
shifter 404. Thereafter, the resulting signals are inputted 70 
to the second mixers 401 and 402, where they are each 
mixed with the IF signal to be converted into base band 
signals. 

The resulting 1 and Q signals that have been con- 
verted into the base band signals are amplified in base is 
band amplifiers 224 and 225 and limited in bandwidth 
by Nyquist filters 226 and 227, and thereafter the result- 
ing signals are outputted from an 1-signal output termi- 
nal 228 and a Q-signal output terminal 229, 
respectively Thereafter, the signals are inputted to a 20 
QPSK denrxxiulation circuit in the sut>sequent stage. 

Fig. 11 is a block diagram of the above QPSK 
demodulation circuit to be connected to the l/Q quadra- 
ture detector in the above digital satellite broadcast 
tuner. 25 

The l/Q signal that has been obtained through the 
l/Q quadrature detection in the digital satellite broadcast 
tuner 205 is inputted to a QPSK demodulation circuit 
(video and audio processing circuit) 240 as shown in 
Fig. 11. Then, in this QPSK demodulation circuit 240. 30 
the l/Q signal is put through an error correcting section 
comprised of a QPSK demodulator 241, a Viterbi 
decoder 242 and a Reed-Solomon error correcting sec- 
tion 243, and thereafter the resulting signal is distributed 
into two paths to be transmitted to circuits in the subse- 35 
quent stage. One of them is outputted as a video signal 
via an MPEG (Moving Picture (Coding) Experts Group) 
video decoder 244 and an NTSC (National Television 
System Committee) modulator 245. The other is output- 
ted as an audio signal via an MPEG audio decoder 246 40 
and an audio digrtal-to-analog converter 247. 

Further, a control signal from the QPSK demodula- 
tor 241 is inputted to an input terminal 234 of the AQC 
circuit 230, and the AGC loop is controlled so that the 
l/Q signal at an appropriate level is inputted to the 45 
QPSK demodulation circuit 240. 

It is to be noted that the reference numeral 248 
denotes an M-COM (Microcomputer) and the reference 
numeral 249 denotes a DRAM (Dynamic Random 
Access Memory). so 

According to the satellite broadcast receiving sys- 
tem shown in Rg. 7, a total of two sets of the p>arabola 
antennas 201 and 202, LNBs and satellite broadcast 
receivers 203 and 204 are necessary for digital use and 
analog use. 55 

On the other hand, according to the satellite broad- 
cast receiving system shown in Fig. 8, only one set of 
the parabola antenna 209 and LNB is necessary, how- 
ever, two sets of the satellite broadcast receivers 203 


and 204 are still necessary. 

In either case, wiring of the total system is compli- 
cated, and this disadvantageously leads to cost 
increase. 

SUMMARY OF THE INVENTION 

The object of the present invention is therefore to 
provide a low-cost satellite broadcast tuner capable of 
receiving and processing both a QPSK modulation sig- 
nal and an FM signal while assuring simple connection 
of an LNB to the satellite broadcast tuner 

In order to achieve the aforementioned object, the 
present invention provides a satellite broadcast tuner 
corrprising: 

' a single f ror^t-end section which converts an RF sig- 
nal into an IF signal; 

an FM detector which receives the IF signal from 
the front-end section and subjects the IF signal to 
FM detection; 

a quadrature detector which receives the IF signal 
from the front-end section arxJ subjects the IF sig- 
nal to quadrature detection; and 
a QPSK demodulator which receives an I signal 
and a Q signal from the quadrature detector and 
subjects the signals to QPSK demodulation. 

According to the above arrangement, the single 
front-end section for converting the RF signal into the IF 
signal is used for both the FM detector and the quadra- 
ture detector. Therefore, The front-end section for either 
one of the FM detector and the quadrature detector is 
omitted in comparison with the prior art satellite broad- 
cast receiving system. Thus, both of the frequency- 
modulated RF signal and the QPSK-modulated RF sig- 
nal can be received and detected by the satellite broad- 
cast tuner that is more compact and less expensive than 
the prior art satellite broadcast tuner employing inde- 
pendent front-end sections for both the detectors. 

Furthermore, an embodiment comprises a first 
AGC loop which includes an IF signal level detecting 
means for delecting a level of the IF signal and a first 
AQC circuit for controlling the level of the IF signal 
according to the detected level, and optimally controls 
an input level of the FM detector: and 

a second AGC loop which includes a second AGC 
circuit for controlling an input level of the quadrature 
detector according to a signal received from the 
QPSK demodulator, and optimally controls an input 
level of the QPSK demodulator. 

According to the above arrangement, the level of 
the IF signal outputted from the single front-end section 
is controlled by the operation of the first AGC loop so 
that the input level of the FM detector is optimized. Fur- 
thermore, the input level of the quadrature detector is 
controlled by the operation of the second AGC loop so 
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that the input level of the QPSK demodulator is opti- 
mized. Thus, the FM signal detection by the FM detector 
and the QPSK demodulation by the QPSK demodulator 
are correctly executed. 

Furthermore, in an embodiment, the FM detector s 
has a first oscillator circuit. 

the quadrature detector has a second oscillator cir- 
cuit, and 

a changeover circuit which stops operation of the 10 
second oscillator circuit when detecting a fre- 
quency-modulated RF signal and stops operation 
of the first oscillator circuit when detecting a QPSK- 
modulated RF signal. 

75 

According to the above arrangement, the operation 
of the second oscillator circuit of the quadrature detec- 
tor is stopped by the changeover circuit when the FM 
detector detects the FM signal, and the operation of the 
first oscillator circuit of the FM detector is stopped by the 20 
changeover circuit when the quadrature detector exe- 
cutes quadrature detection. Therefore, the first and sec- 
orKi oscillator circuits are prevented from concurrently 
operating so as not to generate beat and affect the 
detection operation. In other words, the first and second 2S 
oscillator circuits do not interfere with each other. . 

In an emk)odiment. the FM detector, the quadrature 
detector and the changeover drcuit are formed on a 
one-chip semiconductor substrate. 

According to the above arrangement, the FM detec- 30 
tor and the quadrature detector are formed on the one- 
chip semiconductor sut>strate. and this leads to the 
conrpacting of the whole satellite broadcast tuner. Fur- 
thermore, in the above case, the first oscillator circuit of 
the FM detector and the second oscillator circuit of the 3S 
quadrature detector are prevented from concurrently 
operating by the operation of the changeover circuit, so 
that the detection operation is not affected without 
mutual interference. 

In an embodiment, the FM detector and the quadra- 40 
ture detector are housed in an identical chassis. 

According to the above arrangement, the first oscil- 
lator circuit of the FM detector and the second oscillator 
circuit of the quadrature detector do not operate concur- 
rently. Therefore, no interference occurs even if both the 45 
detectors are housed in an identical chassis. Thus, in 
view of the fact that the first and second oscillator cir- 
cuits do not interfere with each other, both the detectors 
are housed in an identical chassis to achieve the simpli- 
fication and compacting of a shield structure. so 

In an embodiment, the FM detector, the quadrature 
detector, the first AGC loop, the second AGO loop and 
the QPSK demodulator are housed in an identical chas- 
sis. 

According to the above arrangement, the compo- 55 
nents of the satellite broadcast tuner is further reduced 
in number and the total structure is simplified. 


BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully under- 
stood from the detailed description given hereinbelow 
and the accompanying drawings which are given by way 
of illustration only, and thus are not limitative of the 
present invention, and wherein: 

Fig. 1 is a block diagram of a satellite broadcast 
tuner according to a first embodiment of the present 
invention: 

Fig. 2 is a schematic diagram of a changeover cir- 
cuit for changing over between ON and OFF states 
of txjth the oscillator circuits of the FM detector and 
the l/Q quadrature detector shown in Rg. 1 ; 
Fig. 3 is a schematic diagram of a changeover cir- 
cuit different from the one shown in Fig. 2; 
Fig. 4 is a circuit diagram showing a structural 
example of a detection section shown in Fig. 1 ; 
Rg. 5 is a block diagram of a satellite broadcast 
tuner according to a second embodiment of the 
present invention; 

Rg. 6 is a block diagram in which a level detection 
position of an AGC detector shown in Fig. 1 is relo- 
cated to another position: 
Rg. 7 Is a schematic diagram of a satellite broad- 
cast receiving system of a prior art; 
Rg. 8 is a schematic diagram of a satellite broad- 
cast receiving system of a prior art different from 
the one shown in Fig. 7; 

Rg. 9 is a block diagram of an analog satellite 
broadcast tuner of a prior art; 
Rg. 10 is a block diagram of a digital satellite broad- 
cast tuner of a prior art; and 
Rg. 1 1 is a circuit diagram of a QPSK demodulation 
circuit connected to the subsequent stage of the 
satellite broadcast tuner shown in Fig. 10. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will be described in detail 
based on the illustrated preferred embodiments tfiereof. 

Rg. 1 is a block diagram of a satellite broadcast 
tuner according to the present embodiment. 

In Fig. 1. a high-pass filter 2, an RF amplifier 3, an 
attenuator 4, an RF amplifier 5. a low-pass filter 6, a 
mixer 7. a local oscillator circuit 8. a PLL circuit 9, a low- 
pass filter 10. an IF amplifier 11. a SAW filter 12. an 
input changeover switch 13. an IF -AGC amplifier 14, 
an AGC detector 19 and an AGC circuit 20 are the cir- 
cuits for converting the received RF signal into an IF sig- 
nal, and they are collectively denoted as a front-end 
section 30. 

A satellite broadcast RF signal is inputted from an 
input terminal 1 ttirough the high-pass filter 2. RFampG- 
fier 3. attenuator 4, RF amplifier 5 and low-pass filter 6 
to the mixer 7 for first down-conversion, in which tiie RF 
signal is mixed with a local oscillation signal given sepr 
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arately from the local oscillator circuit 8. 

The mixer 7 outputs a first Intermediate frequency 
signal having a frequency equal to the frequency differ- 
ence between the two signals of the RF signal and the 
local oscillation signal. The reference numeral 9 s 
denotes a PLL circuit which locks the frequency of the 
local oscillation signal outputted from the local oscillator 
circuit 8 based on a channel data given from a micro- 
processor (not shown). After being put through the low- 
pass filter 10, the first intermediate frequency signal is io 
amplified in the IF amplifier 1 1 and then limited In band- 
width by the SAW filter 1 2. 

In this case, the SAW filter 12 Is a dual-SAW filter 
comprised of a first SAW filter 12A having a bandwidth 
of 27 MHz and a second SAW filter 12B having a band- 75 
width of 36 MHz. in which one of them is selected by the 
input changeover switch 13 to be used. The SAW filter 
12 is connected to the IF • AGC amplifier 14 and a dis- 
tributor 15 in the subsequent stages. 

It is to be noted that the dual-SAW filter 12 is used 20 
in the present embodiment, and this means it is required 
to change the bandwidth of the bandwidth limiting use 
IF-BPF between the case where the received signal is 
frequency-modulated for analog use and the case 
where the received signal is QPSK-modulated for digital 2S 
use. If an identical bandwidth is permitted, it is proper to 
use a single SAW filter. 

One flow of the IF signal bifurcated by the distribu- 
tor 15 is inputted to the FM detector 16. while the other 
flow Is inputted to an l/Q quadrature detection mixer 18 30 
for second down conversion via an anplifier 17. In this 
case, the voltage level of the IF signal is maintained 
constant at the point A shown in Fig. 1 by a loop formed 
by the AGC detector (level detector) 1 9. AGC circuit 20. 
attenuator 4 and IF* AGC amplifier 14. Thus by main- 3S 
taining the level at the point A constant so that the input 
level of the FM detector 16 comes to have an optimum 
level, correct FM detection is executed by the FM detec- 
tor 16 when receiving an FM signal, so that an appropri- 
ate base band signal can be obtained. This feedback 40 
system is called the first AGC loop. 

On the other hand, the signal inputted to the l/Q 
quadrature detection mixer 18 iis converted into I and Q 
signals having a mutual phase difference of 90'' as fol- 
lows. That is. the l/Q quadrature detection mixer 1 8 has 45 
two mixers 18A and 18B. From the local oscillator circuit 
21 to the mixers 18A and 18B are given oscillation sig- 
nals which have an Identical frequency and a phase dif- 
ference of 90° formed by a 90 deg. phase shifter 22. so 
that the signals are supplied as carriers for the I signal so 
and the Q signal. 

The I and Q signals that have been thus converted 
into base band signals by the l/Q quadrature detection 
mixer 18 are outputted through low-pass filters 23 and 
24. Then, the outputted I and Q signals are converted ss 
into digital signals in A/D (analog-to-digital) converters 
25 and 26. Then, the signals are processed by a QPSK 
demodulation circuit 27 in the subsequent stage. An l/Q 
quadrature detector 60 is constituted by the l/Q quadra- 


ture detection mixer 18, local oscillator circuit 21 and 90 
deg. phase shifter 22. 

In the above structure, to the amplifier 17 provided 
in the stage previous to the I/Q quadrature detection 
mixer 18 is fed back the control signal outputted from an 
AGC circuit 29 based on an output from a QPSK 
demodulator 28 connected to the A/D converters 25 and 
26 of the present satellite broadcast tuner, thereby exe- 
cuting control so that the I and Q signal output levels are 
optimized for the QPSK demodulation circuit 27. Thus, 
the system through which the feedback is effected from 
the QPSK denrKxlulator 28 to the amplifier 17 Is called 
the second AGC loop. 

According to the above circuit constitution, in exe- 
cuting both the QPSK demodulation and FM signal 
demodulation, the single front-end section 30 that is 
comprised of the RF stage (high-pass filter 2, RF ampli- 
fier 3. attenuator 4, RF amplifier 5. low-pass filter 6), 
mixer 7, local oscillator circuit 8, PLL circuit 9. the IF 
stage (low-pass filter 10. IF amplifier 1 1 , SAW filter 12). 
the first AGC loop (AGC detector 19, AGC circuit 20. 
IF -AGC amplifier 14, attenuator 4) and so forth and 
converts the RF signal into the IF signal is used in com- 
mon for the l/Q quadrature detector 60 and the FM 
detector 16. With this arrangement, an inexpensive 
tuner capable of processing both the QPSK modulation 
signal (digital) and the FM signal (analog) can be pro- 
vided. 

Furthermore. In the above circuit structure, the 
front-end section 30 is used in common. Therefore, 
components can be reduced in number and both the cir- 
cuits for QPSK demodulation and FM signal demodula- 
tion can be formed on a one-chip semiconductor 
substrate, thereby allowing the total structure to be 
remarkably compacted. 

Since the PLL system is mainly used currently for 
the FM detector 1 6. an oscillator circuit (not shown) hav- 
ing a frequency approximately equal to the IF (interme- 
diate frequency) is used. Furthermore, the oscillator 
circuit 21 having a frequency approximately equal to the 
intermediate frequency also exists in the l/Q quadrature 
detector 60. Therefore, in the satellite broadcast tuner 
shown in Fig. 1 , when a terminal 52 of a power supplied 
to the local oscillator circuit 21 for use in the l/Q quadra- 
ture detector 60 and a terminal 51 of a power supplied 
to the FM detector 16 are always put in their on-states, 
t>eat is generated between the oscillator circuits to affect 
the detection operations. Therefore, in order to prevent 
both the oscillator circuits from interfering with each 
other, it is required to electrically separate the FM detec- 
tor 16 from the l/Q quadrature detector 60 by providing 
a sufficient shield on both of them. 

Therefore, according to the present embodiment, 
the power terminals 51 and 52 are turned on and off 
depending on whether the digital satellite broadcast or 
the analog satellite broadcast is selected, so that the 
possible occurrence of interference between both the 
oscillator circuits is surely eliminated. 

The system of turning on and off the power terml- 
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nals 51 and 52 will be described below with reference to 
Fig. 2. 

That is. transistors 61 and 62 are turned off by turn- 
ing off a swvitch Si when receiving a digital signal, and 
consequently no voltage is applied to the power termi- 
nal 51 for the analog broadcast use. On the other hand, 
a transistor 63 is turned on to apply a voltage to the 
power terminal 52 for the digital broadcast use. By turn- 
ing on the switch Si when receiving the analog broad- 
cast, the transistors 61 and 62 are turned on. while the 
transistor 63 is turned off. Consequently, the voltage is 
applied to the power terminal 51 for the analog broad- 
cast use. while no voltage is applied to the power termi- 
nal 52 for the digital broadcast use. 

The turning-on/off control of a switch terminal 65 
may be executed by the switch Si externally of the sat- 
ellite broadcast tuner as shown in Rg. 2, however, it is 
acceptable to execute the control by means of an I/O 
port of an IC (Integrated Circuit) constituting the PLL cir- 
cuit 9 provided inside the satellite broadcast tuner. 
When the I/O port of the 10 is used, control terminals 67 
and 68 are provided as shown in Fig. 3. and the I/O port 
is connected to the control temninais 67 and 68 to exe- 
cute the control. 

In the present case, the polarities of the control ter- 
minals 67 and 68 must be inverse to each other. When 
the control terminal 67 is on and the control terminal 68 
is off, a transistor 66 is turned off and a transistor 69 is 
turned on. so that the voltage is applied to the power ter- 
minal 52 for the digital broadcast use. In contrast to the 
above, when the control terminal 68 is on and the con- 
trol terminal 67 is off. the on/off states of the transistors 
66 and 69 are inverted, so that the voltage is applied to 
the power terminal 51 for the analog broadcast use. 

It is to be noted that data for controlling the H/L sta- 
tuses of the two I/O ports are transmitted together with 
a selection data from the nrvcroprocessor to the PLL cir- 
cuit 9. 

Furthermore, there has been promoted use of ICs 
in satellite broadcast tuners, so that the FM signal 
detection section and the IQ detection section are pro- 
vided by ICs. Therefore, it can be considered to provide 
the FM signal detection section and the l/Q quadrature 
detection section by one chip in a satellite broadcast 
tuner capable of receiving both the analog and digital 
satellite broadcasts. In this case, double-balance type 
mixers 102 and 103 as shown in Fig. 4 are used as 
mixer circuits in the FM signal detection section and the 
l/Q quadrature detection section. 

In such a satellite broadcast tuner, the same mixers 
102 and 103 are provided for the FM signal detection 
and the l/Q quadrature detection, and an oscillator cir- 
cuit 100 and an oscillator circuit 104 for the respective 
mixers 102 and 103 are driven by switching the FM sig- 
nal detection and the l/Q quadrature detection. The 
switching operation will be described. 

When executing the QPSK demodulation, the sig- 
nal amplified in the IF • AGC amplifier 14 shown in Fig. 1 
is inputted to input terminals 109 and 1 10 of the mixers 


102 and 103. When executing the FM signal detection, 
the signal amplified in the IF • AGC amplifier 14 is input- 
ted to the input terminal 109 of the mixer 102. A local 
oscillation signal obtained in the osdilator circuit 100 is 
5 outputted from output terminals 1 02a and 1 02b. 

The operations of the changeover circuits 107 and 
108 of the current sources will be described herein. 
When a voltage of level "H" is applied to a digital/analog 
changeover terminal 123, a transistor 1 12 is turned on. 
10 and a cun-ent source comprised of transistors 113 and 
114 becomes unoperated. so that transistors 118 and 
1 19 connected to the current source do not operate. 

In this case, a transistor 1 1 5 is turned off and a cur- 
rent source comprised of transistors 1 16 and 117 oper- 
15 ates. In this stage, transistors 121 and 122 that are 
connected to the transistors 116 and 1 17 in a current- 
mirror form and phase shifters 105 and 106 operate. On 
the other hand, as described above, the transistors 118 
and 1 1 9 do not operate. Further, it is assumed tiiat the 
20 transistor 120 is connected to another current source to 
be always operated. With the above arrangement, tiie 
oscillator circuit 100 necessary for the FM signal detec- 
tion does not operate. 

As described above, by turning on and off the 
25 power terminals 51 and 52 of the FM detector 16 and 
the l/Q quadrature detector 60, the possible occun-ence 
of mutual interference between both the oscillator cir- 
cuits can be prevented. As a result, the above anange- 
ment can contribute to the simplification of the shield of 
30 the oscillator circuits. Therefore, according to the first 
embodiment, the FM detector 1 6 and the l/Q quadrature 
detector 60 can be housed in an identical chassis, so 
tfiat no problem occurs due to the mutual interference 
even when the compacting and tiie reduction in number 
35 of components are achieved. 

Next. Fig. 5 shows a second embodiment. The 
same structure as tiiat of the first embodiment shown in 
Fig. 1 are denoted by the same reference numerals, and 
no description is provided therefor. 
40 In this second embodiment, a satellite broadcast 
tuner is divided into an RF-IF block 131, a FM signal 
detection t^lock 132 and an IQ detection block 133. so 
that the possible occurrence of mutual interference 
between the blocks is eliminated. Operations of the 
45 btocks are as described above. It is to be noted that the 
RF-IF block 131 itself has a closed circuit constitution. 
Then, the first intermediate frequency signal is output- 
ted from a terminal 134, and the outputted first interme- 
diate frequency signal is inputted from a terminal 135 to 
so the IQ detection block 133 and inputted from a terminal 
136 to the FM signal detection block 132. 

The first intermediate frequency signal inputted to 
tiie terminals 135 and 136 is detected in the blocks 132 
and 133. In this case, the FM signal detection block 132 
55 may include vkjeo and audio ixocessing. Furthermore, 
the IQ detection block 133 may be provided as one unit 
including a QPSK demodulator and a Viteibi decoder as 
shown in Rg. 1 1 or including the QPSK demodulator 
tfirough the Reed-Solomon enror conrecting section. 
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Furthermore, a structure for turning off the operation of 
the oscillator circuit may be incorporated as in the first 
embodiment. 

Furthermore, so as to include not only the first AGC 
loop but also the second AGC loop, the structure cover- s 
ing the input terminal 1 through the QPSK demodulation 
circuit as shown in Fig. 1 1 may be enclosed in one pack- 
age. If such an arrangement is adopted, there is no 
need to put the control signal and so forth out of the 
tuner, thereby allowing a compact satellite broadcast io 
tuner having a reduced number of components to be 
achieved. 

In each of the aforementioned embodiments, the 
output level of the IF -AGC amplifier 14 is detected by 
the AGC detector 19 and then transmitted to the AGC 75 
circuit 20. However, in the present invention, as shown 
in Fig. 6, the level of the IF signal that is distributed by 
the distributor 15 and inputted to the FM detector 16 
may be detected by the AGC detector 19 and transrnit- 
ted to the AGC circuit 20. 

It is to be noted in this case that the possible occur- 
rence of level reduction by the distributor 15 must be 
taken into consideration in controlling the attenuator 4 
and the IF • AGC amplifier 1 4 by the AGC circuit 20. 

As apparent from the above description, the satel- 
lite broadcast tuner of the present invention uses the 
single front-end section for converting the RF signal into 
the IF signal in common for the FM detector and the 
quadrature detector. Therefore, an inexpensive satellite 
broadcast tuner capable of receiving and demodulating 
both the frequency-modulated RF signal (analog satel- 
lite broadcast) and the QPSK-modulated RF signal 
(analog satellite broadcast) in the single front-end sec- 
tion can be provided. Furthermore, connection of the 
LNB to the satellite broadcast tuner can be easily 
achieved. 

Furthermore, the satellite broadcast tuner of an 
embodiment comprises: a first AGC loop for optimally 
setting the input level of the FM detector by the first AGC 
circuit according to the level of the IF signal detected by 40 
the IF signal detecting means; and a second AGC loop 
for optimally setting the input level of the QPSK demod- 
ulator by the second AGC circuit according to the signal 
from the QPSK demodulator provided in the stage sub- 
sequent to the quadrature detector Therefore, the FM 45 
signal detection by the FM detector and the QPSK 
demodulation by the QPSK demodulator can be cor- 
rectly executed. 

Furthermore, in the satellite broadcast tuner of an 
embodiment, the FM detector has the first oscillator cir- so 
cuit, while the quadrature detector has the second oscil- 
lator circuit. Then, the operation of the second oscillator 
circuit is stopped when detecting the frequency-modu- 
lated RF signal, and the operation of the first oscillator 
circuit is stopped when detecting the QPSK-modulated ss 
RF signal by the changeover circuit. Therefore, the first 
and second oscillator circuits can be prevented from 
concurrently operating so as not to generate beat and 
affect the detection operation. 


20 


25 


30 


35 


In other words, according to the present embodi- 
ment, the first and second oscillator circuits do not inter- 
fere with each other. 

Furthermore, in the satellite broadcast tuner of an 
embodiment, the FM detector, the quadrature detector 
and the changeover circuit are formed on a one-chip 
semiconductor substrate. Therefore, the whole satellite 
broadcast tuner can be compacted. Furthermore, in 
such a case, the first oscillator circuit of the FM detector 
and the second oscillator circuit of the quadrature 
detector can be prevented from operating concurrently, 
so that the detection operation can be prevented from 
being affected by the mutual interference. 

Furthermore, in the satellite broadcast tuner of an 
embodiment, the FM detector and the quadrature 
detector of which oscillator circuits do not concurrently 
operate are housed in an identical chassis. Therefore, 
the shield structure can be simplified to allow the com- 
pacting to be achieved. 

Furthermore, in the satellite broadcast tuner of an 
embodiment, the FM detector, the quadrature detector, 
the first AGC loop, the second AGC loop and the QPSK 
demodulator are housed in an identical chassis. There- 
fore, the components can be further reduced in number 
and the total structure can be simplified. 

The Invention being thus described, it will be obvi- 
ous that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from 
the spirit and scope of the invention, and ail such modi- 
fications as would be obvious to one skilled in the art 
are intended to be included within the scope of the fol- 
lowing claims. 

Claims 

1. A satellite broadcast tuner comprising: 

a single front-end section (30) which converts 
an RF signal into an IF signal; 
an FM detector (16) which receives the IF sig- 
nal from the front-end section (30) and subjects 
the IF signal to FM detection: 
a quadrature detector (60) which receives the 
IF signal from the front-end section (30) and 
subjects the IF signal to quadrature detection; 
and 

a QPSK demodulator (28) which receives an I 
signal and a Q signal from the quadrature 
detector (60) and subjects the signals to QPSK 
demodulation. 

2. A satellite broadcast tuner as claimed in Claim 1 . 
further conprising: 

a first AGC loop which includes an IF signal 
level detecting means (19) for detecting a level 
of the IF signal and a first AGC circuit (20) for 
controlling the level of the IF signal according to 
the detected level, and optimally controls an 


BNSDOCID:<EP 0Tr73aRA9 i > 


7 



13 EP 0 777 335 A2 

input level of the FM detector (1 6) ; and 
a second AGO loop which includes a second 
AGC circuit (29) for controlling an input level of 
the quadrature detector (60) according to a sig- 
nal received from the QPSK demodulator (28). s 
and optimally controls an input level of the 
QPSK demodulator (28). 

3. A satellite broadcast tuner as claimed in Claim 1. 
wherein 70 

the FM detector (16) has a first oscillator circuit 
(100). 

the quadrature detector (60) has a second 
oscillator circuit (2 1 , 1 04) . and is 
a changeover circuit (61. 62. 63, 64; 66, 69; 
107. 108) which stops operation of the second 
oscillator circuit when detecting a frequency- 
modulated RF signal and stops operation of the 
first oscillator circuit (100) when detecting a 20 
QPSK-modutated RF signal. 

4. A satellite broadcast tuner as claimed in Claim 3, 
wherein 

25 

the FM detector (16). the quadrature detector 
(60) and the changeover circuit (61 . 62. 63. 64: 
66. 69; 107. 108) are formed on a one-chip 
semiconductor substrate. 

30 

5. A satellite broadcast tuner as claimed in Claim 3. 
wherein 

the FM detector (16) and the quadrature detec- 
tor (60) are housed in an identical chassis. 3S 

6. A satellite broadcast tuner as claimed in Claim 3. 
wherein 

the FM detector (16). the quadrature detector 40 
(60), the first AGC loop (19, 20. 14. 4). the sec- 
ond AGC loop (1 7. 29) and the QPSK demodu- 
lator (28) are housed in an identical chassis. 

7. A satellite broadcast tuner comprising: 45 

a front-end section (30) which converts an RF 
signal into and IF signal; 
an FM detector (16) which receives the IF sig- 
nal from the front-end section (30) and subjects so 
the IF signal to FM detection; and 
a quadrature detector (60) which receives the 
IF signal from the front-end section (30) and 
subjects the IF signal to quadrature detection. 

55 
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(57) There is provided a low-cost satellite broadcast 
tuner capable of receiving and processing both a QPSK 
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tor, so that both the FM signal and the QPSK modula- 


tion signal are received and processed in the single 
front-end section (30). In the above case, a power of the 
FM detector (16) for detecting the FM signal is turned off 
when receiving the QPSK modulation signal, and a 
power of a local oscillator circuit (21) required for detect- 
ing the QPSK modulation signal is turned off when 
receiving the FM signal. 
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